Abstract: African indigenous vegetables (AIVs) play an important role in house hold food and nutrition security among many communities in Uganda. However, there is limited information on the value chain. Yet, the contribution of AIVs in terms of food and nutrition security is undisputable. A cross sectional survey targeting 60 respondents including farmers, key informants and extension officers was conducted to assess the systems of production system of the AIVs, profile an inventory and diversity of the cultivated AIVs in Agweng sub-county, Lira district. Semi-structured questionnaires and direct field observation were used to gather the necessary data. The findings revealed that AIVs form a very important part of the diets of the local populace both during the normal and off seasons as well as hard times among others. However, a number of constraints were reported to hinder the AIVs value chain including lack of quality seed, competition from exotic vegetables, low market demand, pests and diseases infestation, among others. The most commonly cultivated and consumed vegetables were cowpeas, hibiscus, pumpkins and crotolaria among others. The reasons for cultivation and consumption included source of food, high nutritive value and short maturity period. Other reasons were medicinal, resistance to pests and diseases, source of cash income and resilient to harsh weather conditions. In contrast, lack of quality seeds, bitterness, low market demand and difficulty in preparation contributed to their neglected use. Therefore, in the wake of climate change and variability there is need for deliberate investment to improve adaptability and acceptance of these vegetables. There is also need for sensitization of farmers on the benefits of AIVs, developing an effective means of improved seed production and distribution to replace the farmer-to farmer seed exchange and conservation of AIVs germplasm as the strategies to improve AIVs production in the study area.
Introduction
Indigenous vegetables have been the mainstay of human diets for centuries, providing millions of consumers with important micronutrients, proteins, fibres and energy needed to maintain health and promote immunity against infections [1, 2] . According to Muchunguzi et al. [3] , indigenous vegetables are used in many ways to improve the diet and health of people in developing countries. Because of the multiple uses and plant parts that can be eaten, indigenous vegetables play an important role in food security [4] . However, insufficient attention has been given to these local resources within the mainstream food security development and management interventions [5] . Also, only a limited range of indigenous vegetables are utilised for food and cash in Uganda [6, 7] .
Although, African indigenous vegetables (AIVs) form a significant and inexpensive source of a balanced diet for the poor rural households in Africa, vegetable consumption is often regarded as a poor man diet during most times; the nutrients are destroyed during cooking hence reduced effectiveness in ensuring food security as few indigenous vegetables are cultivated. Accordingly, integration of indigenous vegetables into the farming systems would improve their potential utilization [3] . According to Uusiku et al. [8] , consumption of AIVs helps in maintaining a balanced diet and averting the chronic effects of malnutrition. However, most of AIVs have been neglected or underutilized [9] . Also, information on cultivation practices of indigenous vegetables is not
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very comprehensive because most indigenous vegetables are generally regarded as weeds and are always labeled as not worth the space they occupy. Accordingly, indigenous vegetables range from wild to cultivated species with varying categories of domestication including wild but harvested in time of food scarcity, wild but regularly harvested or semi-wild, partly protected or harvested from fallow land, cultivated in mixtures (patches) in traditional farming systems, and cultivated in small-scale market gardens [1] [2] [3] . Consequently, exploiting the agronomic and yield potential of these vegetables would be of fundamental importance for food and nutrition security as well livelihoods strategies of households threatened by migration, civil disorder, or diseases such as HIV/AIDS. While a few of these species have been domesticated or semi-domesticated, most of them still grow as weeds or wild in disturbed and cultivated areas [10, 11] . However, there is limited information on the role of AIVs for food and nutrition security in Agweng sub sub-county.
Objective
The objective of this study was to validate the role of AIVs in household food security and security in Agweng sub county, Lira district, Uganda.
Methodology
A cross sectional survey targeting 60 respondents including farmers, extension workers, opinion and political leaderships was conducted to validate the role of AIVs for food and nutrition security in Agweng sub-county, Lira district in northern Uganda. Agweng Sub County is located at the extreme northern part of Lira district, approximately 26 km along Lira-Kitgum road. Agweng Sub County is divided into seven parishes with a total of 86 villages. However, only three parishes namely Abala, Angolocom and Te-adwong were selected due to the intensity of production and popularity of cultivated indigenous vegetables than in the other parishes. From each parish, 15 farmers were randomly selected from the Local Council one (LC1) registers. In total, sixty respondents (60) were interviewed including farmers (45), extension workers (3), opinion leaders (6) and political leaders (6) . Semi-structured questionnaires and direct field observation were used to gather the necessary information. Data were analysed using SPSS computer package.
Results and Discussion
The age of the respondents is presented in Table 1 . Slightly over 60% were in the age brackets of 31-60 years as opposed to 20-30 years and over 60 years, respectively. The marital status of the respondents is presented in Table 2 . Seventy five percent of the respondents were married compared to the singles. The land owned by the respondents is presented in Table 3 . The majority of the respondents owned between 2-4 acres of land compared to those with less than 2 acres. However, most of the land were customarily owned in comparison to the leases (Table  4 ). The most commonly encountered AIVs in Agweng sub county is presented in Table 5 . However, they were either grown deliberately or volunteered. Cowpeas, Hibiscus spp., Pumpkins and Crotolaria were reportedly the mostly commonly grown compared to the spider plant and jute mallow. In contrast, spider plant, jute mallow, amaranths and cherry tomatoes were the only African indigenous vegetables which were never planted but grow by themselves whenever conducive environment is prevalent. In fact, these were commonly grown as home gardens, intercropped and sole cropped ( Table 6 ). The reasons advanced for growing and collecting the indigenous vegetables is presented in Fig. 1 . The most common reasons for cultivation or collection of AIVs included food, medicine, nutritive value, resilience to adverse weather conditions and resistance to pests and disease among others. However, a number of constraints were also reported to hinder the production of AIVs (Fig. 2) . The most serious constraints [16, 17] . Moreover, available evidence showed that hunger and poverty alleviation does not always depend on new crop varieties that are bred in laboratory but reigniting interest and taste for indigenous and traditional foods can help improve nutrition, income, restore biodiversity and pressure on local food culture and poverty alleviation. Accordingly, it is now well recognized that food security cannot be delinked from nutrition security to which consumption of indigenous vegetables significantly contributed [18] . Consequently, continued investments in AIVs research and development are thus a vital weapon in the continuing battle against poverty and hunger alleviation worldwide. This is because indigenous vegetables offer unique opportunities to diversify farming systems to ensure food security at household levels because they are nutritious and offer cheaper alternatives to the more expensive exotic counter parts with lower nutritional value. According to PROTA [19] , Africa has diverse vegetable species of which the primary used vegetables encompasses 53 different botanical families; of which more than 60% are pan-African. However, the majority of African vegetable species are of localised importance either due to their limited distribution, or their potential as vegetables is known to specific geographic communities or the species is not part of the local food culture. Additionally, the potential of indigenous vegetables to address food and nutrition security challenges is largely unexploited due to lack of investment to improve yields, market, and negative perception as a poor man's food. Knowledge and information are also lacking on the production constraints and the diversity of indigenous vegetables collected and grown by the local communities. Besides, most indigenous vegetables still grow in the wild, lack recommended agronomic practices, have short shelf life, inadequate preservation and storage practices. Moreover, many are still regarded as weeds of low value [2, 3] and susceptible to a number of production constraints [20] . In fact, the promotion and integration of indigenous vegetables into farming systems would assist in their protracted use for food and nutrition security as well eventual conservation. Therefore, with the changing climate and marginal soils common among the resource poor farmers coupled with the increasing food prices, indigenous vegetables would provide some relief. Additionally, indigenous vegetables can produce better yields in poor conditions with fewer inputs and less labour than other staples, making it particularly suitable for households threatened by migration, civil disorder, or diseases such as HIV/AIDS [2, 21] . As a result AIVs, provide a source of cheap but highly nutritive food while contributing to the resilience of the community to changes in climatic conditions as they are well adapted to the ecological conditions of the area. Besides, providing essential nutrients, AIVs are also presumably integral health boosters and sources of traditional medicines [22] . In fact, studies on chemical composition of indigenous vegetables and fruits have shown that they contain invaluable amounts of phytochemicals including crude protein, fat and oil, energy, vitamins and minerals [8, 23] . The majority of the respondents were women compared to men. This is expected because women are the ones who are in charge of preparing and ensuring that the family is well catered for in terms of quantity and quality of meals eaten at home/in house. Also, it is possible women are the ones responsible for the cultivation, collection and preparation of vegetables for food and nutrition security as opposed to men who are only interested in cash crops [15] . In fact, High and Shackleton [24] observed that home gardens are traditional land-use practices near the homestead where crop plants especially vegetables are grown for household consumption. In fact, the majority of the respondents were married compared to the singles indicating that AIVs are mainly food for the older people in the community as opposed to the younger generations. Elsewhere, it has been reported that the younger generations dislike vegetables because of the bitter taste, non-attractiveness and palatability [2] . Additionally, this may also be attributed to disappearing knowledge on the production of AIVs. This is because traditionally information sources were passed on from older generations to the younger generations through oral culture. In this study, it was observed that extension services were either non-existent or inefficient. Accordingly, conventional agricultural extension workers normally discouraged farmers from intercropping or nurturing AIVs in their fields because of competition with the planted crop and thereby reduced yields. In fact, lack of adequate knowledge on how to produce, store and distribute quality seeds may be another factor which is normally overlooked by the farmers among themselves [9] . Also, the introduction and adoption of exotic vegetables may be responsible for the disappearance of some of the AIVs [25] . Sensitization of the public would therefore help to reorient the public demand towards such AIVs hence stirring up the need to domesticate such them. Therefore, the protection of the habitat for the wild species and conservation of the forests with rich species and wetlands would be a valuable strategy because this would safeguard the continued existence of AIVs as well as preserve the germplasm which is very vital for future plants breeding. Other strategies would entail establishing conservation centres, conducting more research about those AIVs collected from the wild to discover their potential in cultivated environment and the government should multiply the seeds of those AIVs and distribute to farmers for planting.
Conclusions
African indigenous vegetables were considered of multiple uses of which food and nutrition security ranked highest. However, a number of constraints were highlighted as affecting the production and utilization of the AIVs. Therefore, the promotion and integration of indigenous vegetables into farming systems would assist in their protracted use for food and nutrition security as well eventual conservation.
